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1. Executive summary 
Fish provide an important source of income and protein to poor households. Consumption of fish within 
the Western province, Zambia is estimated at about five times the national average. Fishers and traders 
in the Barotse flood plain dry (sun-dry or smoke-dry) part of their fish catches. In the fish value chain, this 
high value, perishable resource gets exposed to food safety hazards and becomes a potential source of 
food-borne disease.   
A rapid qualitative assessment of the safety of the fish value chain in the Western Province of Zambia was 
undertaken with the use of an adapted rapid integrated assessment toolkit that focuses on the food safety 
hazards at each link in the chain, developed by the International Livestock Research Institute (ILRI) and 
with guidance from WorldFish. The assessment was carried out by conducting 55 interviews with key 
informants in 14 sites in the Mongu, Kalabo, Lukulu and Senanga districts of Western Province and the 
application of a checklist of marketplace conditions. Traders were the main source of information, 
although fishers and consumers were also interviewed. This is part of ILRI work on moving food safety to 
scale through value chains, within the Aquatic Agricultural Systems (AAS) and the Agriculture for Nutrition 
and Health (A4NH) programs of the CGIAR consortium.  
A number of food safety issues along the value chain have been identified, such as the application of 
chemicals intended for preservation of grains on dry fish; the use of poisons to capture fish; growth of 
mold on fish that have over-stayed and the lack of well-equipped market places. Recommendations from 
this study include: Laboratory analyses of fish for mycotoxins and possibly chemical residues, 
identification and evaluation of the health hazards and risks associated with the use of natural herbs to 
capture fish, education on, and enforcement of the proper fishing methods, key investments in market 
places (such as introduction of refrigeration facilities and netting to avoid flies, dust and human contact) 
and the promotion of alternative methods of preserving the fish, such as salting. 
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2. Descriptive statistics 
Table #1: Detail of the sites surveyed 
District Market/Site Interviews conducted Total interviews 
Mongu 
Harbour 5 
35 
Town (Black) 5 
Terminal 5 
Lealui 5 
Kapulanga (Liyoyelo) 5 
Mandanga 4 
Coneca 1 
Sefula 5 
Kalabo 
Main 3 
5 
Yuka 2 
Lukulu 
Harbour 1 
5 Old 2 
New 2 
Senanga 
Main 5 
10 
Marana fishing camp 5 
Traders were the main source of information (42 of the interviewees did not capture their fish), although 
fishers (14 of the interviewees captured fish) were also interviewed. Of the interviewees, 36% were male 
and 64% were female. There was a slight bias towards people who deal in dry fish over fresh fish dealers 
(43 mentions of dealing with dry fish over 31 mentions of dealing with fresh fish). The experience from 
interviewees ranged from as little to a few months up to 3 decades. The majority of the interviewees had 
up to five years of experience.  
Illustration #1: Map of the sites surveyed 
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Illustration #2: Map of markets visited in Mongu 
 
Illustration #3: Map of markets visited in Lukulu 
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Illustration #4: Map of markets visited in Kalabo 
 
 
3. Limitations of methodology 
Very small fish, like Kapenta, were mostly left out of the assessment.  
Some information could have been withheld, due to fears of retribution by the interviewees, especially 
when one of the interpreters was a government official. 
All data is self-reported, and as such, has the limitations of data of that nature. 
The interviews were conducted on-site. Distractions from the context and potential peer pressure from 
bystanders was not eliminated.  
Several of the interviews started as one on one and as time went on, people joined or had quick 
interventions on the interviews. 
 
4. Sources of fish 
The response with the highest frequency (from around half of the interviewees) was “Zambezi river”. The 
other half of the interviewees mentioned more specific responses. The total number of different 
responses was 30. Of these, seven had a frequency larger than one: Nalolo (4), Lealui (4), Lwanginga River 
(3), Lueti lagoon (3), 12 Canal (3) & Luena (2). The remaining twenty three responses were different 
communities in the Barotse Floodplains and other bodies of water within Western Province. 
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5. Capture 
These were the capture methods mentioned by the interviewees: 
Table #1: Fishing methods and their frequency of mention 
Netting 44 
Chemicals  12 
Baskets 8 
Sefa Sefa 7 
Herbs/plants 6 
Fish traps 6 
Spearing 4 
Hooking 3 
Angling 1 
Reed mats 1 
ITN 1 
Animals* 1 
 
Silon was the most frequently mentioned material for the nets, with cotton with a much lower frequency.  
*The “Animals” method consists of “…using animals that walk around in fishing ponds. The animals bring 
in dirt and other materials that in turn end up suffocating the fish in the pond.” 
 
Fish Safety Hazards 
The use of chemicals is one of the potential hazards identified in this stage. The interviewees reported the 
use of the insecticide “DoomTM” to kill fish. Some had heard through rumors and other apparently were 
more certain about the information. A guard from a National park who volunteered information during 
an interview in Kalabo, recounted: “Poisons have been used in the Liuwa National Park (even in the whole 
province). When they use poisons, everything on the body water dies, even cows die out. This happens 
very often. Chemicals have been used only until very recently (last year at most). Leaves & roots have 
been used for a long time.” 
The other potential hazard is the use of plant material to poison the water in a stagnant body of water. 
Plants that were mentioned for this end were: Mingingo, Munyenye, Kambweti, Sulu and Mutete. Of 
these, Kambweti (Tephrosia vogelli) and Sulu are confirmed to be hazardous to human health. More 
information is needed in regards of the other plants. 
Regarding the use of Sulu, a trader in Senanga said: “Fish that is caught with Sulu has a different taste. 
This fish is preferred to be eaten dry, due to fear of poisoning. When this fish is cooked without any 
ingredients, the soup will turn yellow. Also a foam-like substance will appear. People will develop diarrhea 
for 2 – 3 days.” 
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The use of mosquito nets was observed much more widely than it was reported by the interviewees. The 
mosquito nets, if treated with insecticide, pose a risk of contaminating the captured fish (and waters) with 
the insecticide. 
Traceability 
The vast majority of fishermen or traders did not have any evident system for tracing the fish to their 
origins. They mostly rely on their memory to know the origin of the fish.  
Most interviewees reported mixing the sources from the fish, making it harder to ascertain the exact origin 
of one specific piece of fish. Only seven interviewees reported not mixing the fish. One interviewee 
declared that she had fish from only origin, so she didn’t have to mix and another in Lukulu claimed: “Her 
fish comes from two different sources (the Zambezi and the Floodplains). She puts them separate because 
of differences in taste. The fish from the Zambezi is tastier than the fish from the Floodplains.” 
 
6. Processing 
Many interviewees, around 20, did not volunteer any information for processing, because they reported 
not doing any processing to the fish. 
For the people who answered the question, their answers can be summarized around this sequence: 
 
 
 
However there are many variations and caveats to this process that arose on the interviewees: 
Scaling, gutting, splittng
Washing
Sun drying
Smoking
Sun drying
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 Around 60% of the respondents who follow that process did not mention the step of washing the 
fish.  
 A few people do not smoke their fish, and a large group do not sun-dry it for the second time. 
 The duration of the sun drying differed among interviewees. For the first sun-drying step, among 
the ones who mentioned a specific time frame, the vastly most popular response was 2 days. 
 For the second sun-drying stage, the interviewees were divided between 1 and 2 days. 
 If fish is not completely dried, either by skipping one step all along, or by shortening the time, fish 
is considered to be “semi-dry”. However, this can mean a lot of things, so further research into 
the production of “semi-dry” fish is needed. 
 Smaller fish are not split. Some are not even gutted. 
 Three interviewees mentioned adding salt on this process, two of them as an aid during the sun-
drying and one described the Kench salting method. 
 (Only) Roasting, (Only) cleaning and (Only) refrigerating were mentioned each once as the 
response for this query by an interviewee.  
 One interviewee mentioned the use of “the roots of a shrub (name forgotten) and onion” 
between layers of fish during sun drying, as a means for preservation. 
 Quote from a marketer in Senanga: “Sometimes we bring fish that is still fresh or semi-dry and 
finish the drying process in the market. For that we arrange to use the roofs of other people’s 
makeshift stands.” 
 
Fish Safety Hazards 
Some interviewees reported drying on the ground, either on sacks, on mats or directly on the sand. This 
is considered to be a riskier method than the use of raised racks. 
One interviewee said that it is important to turn fish during drying, otherwise it won’t dry properly. 
As a way of protecting the drying racks, on interviewee shared: “To guard the drying racks they build a 
fence of reeds and grass to prevent the wind and dust” 
 
Chemicals or ingredients added 
The main added materials to fish during or post processing are: Super ShumbaTM (fenitrothion 1.0% 
m/m, deltamethrin 0.13 m/m, also known as seven-seven*), cooking oil, salt and others. 
The data obtained from the interviews was the following: 
Mentioned Adding ShumbaTM* 13 
Mentioning Shumba but not adding 8 
Cooking oil 9 
Salt 5 
Other 3 
*One interviewee called it “Makuata” 
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Some interviewees mentioned directly that ShumbaTM was added by them or by someone else. A 
significant group of interviewees held reserves towards ShumbaTM, mentioning that they do not added it, 
due to it being hazardous or because of lack of knowledge. As for the function and procedure for the 
Shumba, one interviewee recounted: “The chemical that is spread on the fish is called 7-7. The purpose 
of it is to keep away insects (maggots). The method of applying it is by laying some dry fish in a bag, 
smearing it with the chemical, laying more fish, smearing it again, and so on.” Another trader recounted 
the results of adding ShumbaTM: “to extend shelf life by about 3-4 weeks”. One interviewee even claimed 
that fish lasted for two more months. Some people mentioned that there should be a buffer time after 
applying the chemical and consuming the fish. This time was variable, from seven days to one month. The 
preferred times for adding the chemical were when fish was in high supply and in the month of October. 
As for the other ingredients, cooking oil is added to improve the appearance of the fish. The preferred 
times for adding cooking oil were the rainy season, March, November and December. Salt was mentioned 
to be added to make the fish less attractive to flies. The preferred time was the rainy season. 
Other chemicals mentioned as being added to fish, for which information is scarce are: 
- “A chemical that is applied to fish do it doesn’t go bad for three months is Tinamatunga” 
- “But she knows that her fellow marketeers use certain chemicals, especially during fish ban as 
means of preservation. There is one chemical called SEVICO that is smeared on the fish. The 
instructions are that it should stay for a period of one month to actually start having an effect.” 
- Chlorine 
 
7. Transport 
The interviewees mentioned the following means of transporting the fish 
Table #2: Transport means and their frequency of mention 
Canoes 17 
Cars 14 
Walking 14 
Boats 12 
Oxcarts 6 
Bicycle 4 
Bus 3 
Barge 1 
Trucks 1 
 
The water-based transports are more frequently used in the floodplains and during the flooding season. 
Some respondents also volunteered information on the packages used for carrying their product. 
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Table #3: Package used for transport 
Metal basins 9 
Sacks 8 
Bundles 5 
Mealiemeal bags 1 
 
Among the nine mentions of the use of metal basins, two interviewees mentioned the use of metal basins 
(bafas) on which: “they put grass on the bottom, then fish, then grass, then fish and so on. On top of the 
bafas they put a sack.”  
The bundles are constructed with papyrus reeds and covered with whatever is available: dry banana 
leaves, sacks, mosquito nets, pieces of cloth, pieces of fishing nets, etc. From one interviewee: “We use 
dry banana leaves for packing the fish. The leaves protect the fish that is packed in bundles. We prefer 
using that to avoid damages.” 
 
Fish Safety Hazards 
On this particular question, the only hazard discussed was the possibility of fish getting soaked. 
 
8. Storage 
Fresh 
For fresh fish, it is common for storage to be absent. This was reflected on the high absence of the answers 
to this question. The most common practice is to pile up the fish in open air. However, some people have 
(limited) access to some sort of cold storage. These are the frequencies of the responses. 
Table #4: Storage methods for fresh fish 
Cold storage at market (fridge or freezer) 5 
Open air 3 
Container with grass & fish on layers 3 
Basket or sack with ice blocks at home 2 
Rented cold storage (fridge or freezer) 1 
Basket or sack with ice blocks at the market 1 
Own cold storage (fridge or freezer) at home 1 
 
The total number of times of interviewees that mentioned having access to some sort of cold storage was 
10. 
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Fish Safety Hazards 
One respondent mentioned that “If fish is kept (on open air) for a long time without processing, green 
flies will put their eggs on it and maggots will infest the fish” 
 
Dry 
For dry fish, the following are the primary packages used: 
Table #5: Primary package used for dry fish storage 
Sacks 13 
Drying racks 8 
Bundles 2 
Cardboard boxes 2 
Plastic bags 1 
 
Secondary package was rarely discussed, however some people mentioned it: 
Table #6: Secondary package used for dry fish storage 
Metal basins 3 
Mealiemeal bags 1 
 
Most of the people use their homes as storage for dry fish, if needed. However this is dependent on 
distance, availability of transport and convenience, so some people prefer using places in the market 
(store rooms, shops, depots or even the displaying stands) 
Table #7: Location of dry fish storage 
Home 17 
Store rooms 5 
Shops 4 
Depot 3 
Tents 1 
Under displaying stands 1 
 
Fish Safety Hazards 
In the store rooms, they have problems with pests. Two interviewees reported the presence of: black 
small insects (Liunde), rats and cockroaches. At storage some people apply insecticide, spraying the room. 
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9. Selling and displaying 
In markets, fish is sold on makeshift or cement stands, most of the time. Some sellers also work on the 
floor. Fish is put on reed mats, black plastic bags, sacks or wood directly. The marketeers classify their fish 
regarding specie and size.  Fish is sold in different ways: 
Table #8: Methods for selling/displaying the fish 
In heaps/piles/groups 19 
Plates 8 
In basins 5 
Pieces 3 
Bundles 3 
Plastic bags 1 
Ropes 1 
 
Fish Safety Hazards 
When a fresh fish is bad, it is common that it attracts flies. One interviewee said: “there is no way of 
keeping away to flies. We only use water to keep the fish fresh and try to keep away the flies.” The hygiene 
of the surface where fish is displayed, especially for fresh fish, is also very questionable. Only two traders 
reported using a chemical to clean their stand, one using detergent and the other using chlorine. 
What happens to unsold fish? 
Unsold fish usally goes to storage, or it’s eaten by the family. However, interviewees reported taking 
different actions whether it was fresh or dry fish. 
Table #9: What happens to unsold fresh fish? 
Process (dry) 8 
Put in a container with ice 4 
Cold storage (fridge, freezers) 4 
Consume 2 
Cook 1 
 
In the case of dry fish, it is very rare that the vendors are able to sell all their stock in one day. What 25 
vendors expressed that happens is that they pack it, return in it to storage and then continue to sell next.  
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10. Hygiene ranking for markets 
A hygiene checklist was applied in all the sites visited. Refer to the appendix for the detailed results for 
each market. 
Table #10: Hygiene score for different markets visited in Western Province 
District Market Date Yes (1) Some (0.5) No (0) N/A Score 
Lukulu New 2-Aug-14 14 4 5 1 16 
Lukulu Old 2-Aug-14 14 2 7 1 15 
Kalabo Yuka 23-Jul-14 11 7 5 1 14.5 
Mongu Sefula 21-Jul-14 9 8 6 1 13 
Mongu Central Inside 17-Jul-14 11 2 11 0 12 
Kalabo Main 23-Jul-14 9 5 9 1 11.5 
Mongu Lealui 16-Jul-14 10 2 11 1 11 
Mongu Kapulanga 22-Jul-14 8 6 10 0 11 
Senanga Main - Dry 29-Jul-14 9 3 8 4 10.5 
Mongu Central Outside 17-Jul-14 9 2 13 0 10 
Mongu Coneca 25-Jul-14 8 4 11 1 10 
Mongu Town 15-Jul-14 5 9 10 0 9.5 
Senanga Main - Fresh 29-Jul-14 8 2 13 1 9 
Mongu Mandanga 25-Jul-14 7 3 14 0 8.5 
Lukulu Harbour 2-Aug-14 5 2 16 1 6 
Senanga Marana Camp 28-Jul-14 4 2 18 0 5 
Mongu Harbour 17-Jul-14 4 1 18 1 4.5 
 
The score is not absolute by any means, and it's highly dependent on the date that visited and the time of 
day. However, it does reflect that the fishing camp and the harbours visited have the most unhygienic 
conditions and that Yuka market and the Lukulu markets have the most hygienic conditions. Yuka market 
is a newly constructed market, around the end of last year, therefore it is on very good shape. The Yuka 
market and the markets in Lukulu received a better overall score mainly because all vendors selling under 
permanent structures, as opposed to the many makeshift stands/conditions that are ubiquitous in 
the other markets visited.  
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11. Cooking 
Fresh 
The most popular methods for preparing the fresh fish are boiling and frying. Some people also roast it. A 
few people either combine or use other different methods. 
Table #11: Methods for cooking fresh fish 
Boiling 22 
Frying 16 
Roasting 5 
Other 3 
 
Boiling usually takes more time than frying. People reported boiling from 1 to 6 hours, with almost 75% 
of respondents boiling more than three hours. Frying usually doesn’t take longer than an hour, with the 
majority of people claiming that they fry the fish for less than 15 min. There is insufficient data to conclude 
about roasting times, although their hypothesized to be shorter than frying. 
It is important to note that the use of the fats of the fish is common, both for frying and for boiling the 
fish. This varies from specie to specie and from the time of the year. According to one interviewee: “June 
the fish has a lot of fats (so they fry in the own fish fats). In August fish loses fat so she uses cooking oil.” 
Among the other methods, the so called “one-water method” is included. Described by one fisherman in 
the Marana fishing camp: “use the fats of the fish or cooking oil and put on the bottom of the pot. The 
pot is warmed for 10 min. Then the fish is boiled in these fats. Then add water and boil for one hour. The 
taste with this method is better, fish tastes sweeter.” 
Fresh fish takes more time to prepare than dry fish. Preparing the fresh fish usually takes the following 
procedure: 
1. Preparation of the fish: scaling, gutting, cleaning, cutting (if fish is big) 
2. Cook (either boiled, fried or roasted). If it’s boiled water is added from time to time and cooking 
oil is added towards the end. Some people start the boiling with a “pre-frying” with cooking oil or 
the fish fats. 
3. Add ingredients towards the end (tomatoes, onions, etc.). A few people add ingredients at the 
start. 
Smaller fish are not scaled nor gutted, they are fried directly. Everyone declared to eat the fish as relish 
for Nshima. 
Dry 
The vast majority of interviewees declared that dry-fish is cooked by boiling it: 
Table #12: Methods for cooking dry fish 
Boiling 32 
Other 5 
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The methods contained in the “Other” category are mostly a mix of frying and boiling. People like to fry 
the dry fish first and then boil it. 
Boiling times range from 1 hour to 12 hours. The majority of people boiled the fish for less than 4 hours. 
This is in stark contrast with the perception that the interviewees had regarding fresh fish needing less 
time for boiling than dry fish, given that more than 75% of the interviewees declaring that fresh fish needs 
to be boiled for at least 3 hours.  
The three interviewees that talked about semi-dry fish, they all mentioned that it is necessary to fry it. 
This procedure is very brief, taking from 5 to 15 minutes. 
The general steps for preparing the dry fish are the following: 
1. Preparation of the fish: removing bones, fins and tail. Washing. Regarding the washing, some 
interviewees emphasized the importance of washing the fish twice and of washing with warm 
boiled water. Among the reasons given for this were: 
- “The boiled water makes the insects go out, if any” 
- “The consumer should ensure that the fish is thoroughly cleaned because fish land on the fish 
and dust gets stuck on the fish. That is why I suggest to wash the fish twice.” 
- “This is important because fish is exposed to dust. In this way we can remove the molds and 
remove diseases that are invisible.” 
2. Cook (either boiled, fried or roasted). A few people before boiling “prefry”  fish with cooking oil 
3. Add ingredients. (Tomatoes, onions, cooking oil, salt, roselle): most of people add the ingredients 
towards the end, while the rest at the beginning or in the middle. 
Everyone declared to eat the fish as relish for Nshima. 
 
12. Freshness indicators 
For fresh fish, several indicators were mentioned by the interviewees: 
Table #13: Freshness indicators in fresh fish 
Indicator Total mentions Changes observed 
Gills 44 
From red (44) to: green (13 mentions), white (13), brown (4),  
waterly/slimy (3), black (3), brown then white (3), pus forms 
(2), yellow (1), dark brown then green (1), dark brown (1) 
Eyes 37 
In bad fish eyes protrude (19), slug (2), and go opaque (1) 
Color changes from black (6), white (1), Blue (1) to white (9), 
white/yellow (1), black (1) 
Body volume 34 Increases, fish swells 
Smell 9 Developing of bad odors 
Texture 9 Texture softens 
General appearance 5 
Interviewees claiming that they can differentiate a good fish 
from a bad fish “just by looking”. One characteristic that was 
mentioned is that fresh fish looks shiny. 
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Table #13 (continued): Freshness indicators in fresh fish 
Indicator Total mentions Changes observed 
Flesh 4 Colour turns whitish (3) and holes appear (1) 
Other 4 
“During cooking some parts will remain on the cooking 
surface.”, “Blisters (bad signal)”, “Fish that is alive is usually 
considered to be fresh”, “Relative density: bad fish floats in 
water” 
Skin 3 colour changes from black to whitish 
Flies 2 more attracted, increases in number 
One interviewee pointed out that the body volume is the true indicator for freshness, given that: 
“Sometimes the gills can still be red, but if the fish is already swollen, it’s already bad.” Further research 
on this topic is suggested to determine which indicators are critical. 
Similarly, several indicators were mentioned for dry fish by the interviewees: 
Table #14: Freshness indicators in dry fish 
Indicator Total mentions Changes observed 
Infestation 26 Maggots or black insects appear 
Mold 18 White or brown mold starts to appear, usually after infestation 
Flesh integrity 11 Holes appear, due to maggots eating the flesh 
Colour 8 Skin goes from brown to green. Meat goes from brown to white. 
Brittleness* 6 Fish breaks. 
Eyes 4 
It is possible to use the position of the eyes as an indicator of 
how fresh the fish was when it was processed. (2) Also, color 
turns greenish (1) or whitish (1) 
Powder 4 Powder drops when shaking the fish 
General appearance 3 Sparkles (1), appearance (1), bad fish looks waterly (1) 
Smell 3 Bad smell develops 
 
*It’s common for wholesale buyers of dry fish to sieve the fish to separate the broken fish. This fish usually 
discarded or used for animal feed. 
 
13. Causes for spoilage 
Time (22 mentions): respondents pointed out that overstaying, either in the water after capturing, a delay 
in any step on the process, on storage or on display was the primary cause for fish going bad. 
Heat/Temperature/Sun (14 mentions): interviewees referred to heat exposure, hot weather and exposure 
under the sun. This is a cause that is much more common for fresh fish. Other interviewees pointed to 
this being a cause of spoilage by associating it to a lack of cold storage. 
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Infestation (12 mentions): the attack of flies, maggots and ants (to a lesser extent) was referred to by the 
interviewees as a cause for spoilage in both fresh and dry fish. Adult flies focus on fresh fish, while maggots 
appear primarily on dry fish. 
Poor processing (7 mentions): This was mentioned mainly as insufficient drying of the fish. This sort of fish 
is more prone to develop mold and is more attractive to flies. 
Soaking (5 mentions): at any step of the value chain, more specially during transport in canoes. 
Interviewees related that soaking happens more often during rainy season. 
Exposure to moisture (2 mentions): After drying the fish, exposure to moisture can make the fish reabsorb 
water, thus accelerating its spoilage. 
Poor handling (2 mentions): by traders. 
Lack of ventilation (2 mentions): in storage. This makes the fish prone to develop fungi. 
Dust (2 mentions) 
Other (1 mention each): distance, breakage, diseases (an outbreak on the African Pike was mentioned to 
have resurfaced this year), oversupply in respect to demand, not spraying chemicals on fish 
 
14. Shelf life 
Fresh 
The shelf life of fish is very short. It is understood that fish starts to lose its freshness even just after being 
caught. Most interviewees agree that without cold storage, fresh fish cannot last longer than a day. A very 
sizable portion of the respondents (13 out of 39), gave times shorter than 6 hours. However, a few of 
them ventured that fresh fish could last two days.  
With cold storage, the shelf life is extended, even up to a week according to one trader. However, this is 
highly dependent on the freshness of the fish when it enters cold storage. According to one interviewee: 
“If the fish has been put in ice and then on a fridge it can last up to one week. If the fish is already bad, 
even on cold storage, it can only last for a day.” 
Seasonality and weather were mentioned as very important factors for altering the shelf life of the fridge. 
The general pattern in the responses of interviewees was that in the cold season fish has double the shelf 
life than in cold season. Nonetheless, other factors come into play, such as the hour of catch. In the words 
of one trader: “This season is ok because it’s very cold. However during the hot season the fish can go bad 
very fast. During the hot season (October), only fish harvested in the afternoon (around 1500 – 1600) can 
make it to next day morning. Fish harvested in the night (around 0200 – 0400) can only make it up to 
noon. During the cold season (June) even fish harvested in the night (0200 – 0400) can stay the whole day, 
until next day in the morning.” 
Semidry 
Only three interviewees gave shelf lives for semidry fish. Their responses were: “2 days”, “2 to 3 days” 
and “2 weeks”. More research on semidry fish is needed. 
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Dry 
The responses for the shelf life of dry fish had a wide range, from 1 week to 6 months. They also were 
bimodal, with one big mode in around 3 weeks/1 month and another smaller in 3 months. It could be the 
case that the 3 months mode is for dry fish that has been smeared with insecticide. It is important to note 
though, that the responses for the shelf life for dry fish with insecticide ranged from 1 month to 7 months. 
Therefore, this is suggestive that other factors, such as storage conditions are also heavily influential in 
the shelf life of dry fish. In the words of one interviewee: “Within 1 week, fish will develop mold. This is 
because of lack of aeration, due to the way that is piled”. 
Fish discarding 
When fish has gone beyond its shelf life, the interviewees expressed that they would still try to salvage it. 
First they would try to sell it as a discount, exchange it or hide it among the good fish; then they would try 
to process; the next strategy is to give it away to friends or relatives, prepare it for their own consumption 
and lastly for animal consumption. If all of that fails, they would throw the fish away. The reason for which 
they avoid discarding the fish, in the voice of one fisherman of 40 years is: “We can’t afford to discard any 
fish, unlike in the past when fish was in abundance. Now fish is scarce” 
One interviewee on exchanging fish for other goods: “If it has been partly eaten by rats, it loses its quality, 
but I don’t throw it away. I bring it to the harbor and exchange it for cassava with people coming from 
Kaoma. Since there is no fish in Kaoma, even fish that has been chewed on by rats is valuable for them.” 
Some reasons given for discarding the fish were: crumbling or broken, infested, moldy or being eaten by 
rats. However, not all interviewees agreed that these are reasons to discard the fish. One sells the broken 
fish for animal feed. Another one cooks the fish that has been eaten by rats: “I never discard fish. Those 
that have been partially eaten by rats are used for home consumption after removing the chewed part”. 
This is a worrisome food safety risk, as expressed by another interviewee: “We experience diarrhea when 
cooking unsold fish.” 
 
15. Sources of contamination. Methods for prevention and reduction 
Dust (35 mentions): 
Fish is usually displayed in an open space. Given that during the dry season all the soil is loose and due to 
most of the ground being of sandy constitution, dust is ubiquitous in all the steps of the value chan. Added 
to this are the usual winds. This is why dust was the most frequently mentioned contaminant by the 
interviewees. 
Prevention 
- Cleaning the environment (4 mentions): cleaning surface and surroundings. 
- Elevated surfaces (3): placing the fish on surfaces above ground at any step. 
- Covering (3): with sacks or proper facilities 
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Reduction 
- Brushing (12 mentions): can also introduce contamination, instead of reducing, depending on the 
cleanliness of the brush. 
- Use of cassava Nshima (9):  the goal of this is to “remove” the dust from the dry fish by rolling a ball 
of Cassava Nshima on it. Nonetheless, this also introduces cross-contamination to fish, because the 
cassava Nshima accumulates so much dust and is used over and over again. 
- Washing (3): can also introduce contaminants depending on the quality of water used. 
- Wiping (2): can also introduce contaminants depending on the state of the cloth. 
- Polishing (1): using cooking oil and polish the fish. 
One interviewee commented on the relation between cooking oil and dust: “The fishers add some cooking 
oil to improve the appearance of the fish. The cooking oil is a problem because it only causes the fish to 
gather more dust and dust to get stuck to the fish.” 
 
Insects (26 mentions) 
The interviewees mentioned flies, maggots and ants as the insects which attack the fish. As discussed 
before, flies focus on fresh fish, while maggots on dry fish. The interviewees showed awareness regarding 
flies being a vehicle for other contaminants. 
Prevention 
- Repelants: Taking lemon leaves, pound them, dry, sprinkle on fish. Moringa leaves also work.  
- Insecticides sprayed at depots 
- Closed rubbish pits 
- Closed latrines away from market areas 
- Packing fish with plastic bags 
- Remove stagnant water and bad smells 
- Scare away with “flags” (very commonplace but very ineffective) 
- Icing the fish 
Reduction 
- Washing the fish 
- According to one interviewee: “If you boil a fish that has been infested with maggots and worms, it 
should be ok for human health.” 
 
Handlers/Human contact (8 mentions) 
Customers touching the fish and even the traders themselves touching the fish 
Prevention 
- Not allowing customers to touch fish 
  
19 
 
Reduction 
- Washing the fish. 
- Descaling the fish 
- Processing the fish 
 
Pests (7 mentions) 
The most frequently mentioned pest were rats. However birds and cats were also mentioned as possible 
pests. It is particularly worrisome that many people declared that fish that was chewed by rats was still 
safe to eat. Quoting an interviewee: “if rats chew on his fish, it’s not a problem, that’s not poisonous. So I 
will go ahead and eat the fish.” 
Prevention 
- Chemical poisons (Commercial name KarateTM or IndoseedTM). They put the poison on tomatoes, fish 
or Nshima which they place in strategic places of the store room.  
- Packing: using sacks, doubling the sacks. 
- Use of cats 
- Use of traps 
- Raising drying racks. Covering racks with nets. 
 
Water (5 mentions) 
Interviewees saw the wetting of the fish as contamination, especially if during transport from the capture 
site the boats capsizes. Also putting the fish on wet surfaces. 
Prevention 
- Seal leakages in barges or avoiding leaking boats 
- Not overloading the transport  
- Hiring a plank boat instead of a canoe 
 
Dirty surfaces and environment (5 mentions) 
There were 5 mentions of the environment and surfaces being a source of contaminants. This category 
refers in part to placing the fish on a dirty surface (stands, ground, sacks, etc.). Fish also falls down 
sometimes on the ground by accident or by carelessness and this can contaminate the fish. 
Prevention 
- cleaning the environment 
- clean the stands with water, detergent or chlorine 
- careful handling of fish 
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Ash (3 mentions) 
At the end of the dry season, the grass in the plains get burnt. When the floods come, ash gets swept into 
bodies of water. According to some interviewees, this may contaminate the fish, especially since not only 
the grass gets burnt, but also human, animal waste and other garbage. 
Prevention 
- In the words of one fisherman: “The best way to avoid this would be to burn the grass with enough 
advance before the floods and not wait until October.” 
 
Others 
- Chemicals: one interviewee recounted that during public transportation on trucks or buses, if there is 
petrol and/or other fuels on the same vehicle, it’s easy for the fish to get contaminated and acquire 
that smell. During the interviews it was also observed that ITNs are used as fishing nets and as 
package. The insecticide from the nests is a contaminant that could be spreading to the fish. 
- Mud: according to the interviewees, some fish buries itself with mud. Mud can also reach fish in fishing 
camps. They clean such fish with water. 
- Traditional Brew: “Sebene”  
- Firewood: according to one interviewee, the bad firewood are Mulia and Milk tree. Firewood that is 
good are Mubula, Musheshe and Matoya (Papyrus) 
- Distance: long distances to market places, especially from the plains, because “the plains are great 
source of contamination.” 
 
16. Development of mold in dry fish 
The interviewees were specifically asked about whether they had seen mold in fish. Thirty five 
interviewees reported that mold developed in dry fish. Mold was described as either white or brown in 
color, with a hair-like appearance. The causes mentioned for mold developing were the following: 
Table #15: Causes for the development of mold and their frequency of mention 
Insufficient or poor drying 10 
Soaking 4 
Bad ventilation in storage 3 
Overstaying 2 
 
Three people reported removing the mold with brushes, either just like that, with cooking oil or with 
boiled water. One method for prevention was mentioned, especially for traders, which is putting the fish 
in the sun every few days. 
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17. Diseases/Illnesses related to fish consumption 
A common response was that fish didn’t cause any illnesses. However, among the interviews there were 
33 number of times when diseases or illnesses related to the consumption of fish. These problems were 
pointed out to be more rampant in fresh fish. 
Table #16: Health problems related to fish consumption mentioned by interviewees 
Diarrhea due to eating rotten fish 10 
Allergies 10 
Diarrhea due to eating fatty fish 3 
Poisoning due to eating fish caught with poisons 2 
Diarrhea due to eating diseased fish 1 
Stomach problems due to eating rotten fish 1 
Vomiting due to eating rotten fish 1 
Sickness due to poor cooking 1 
Ringworms due to eating kapenta 1 
 
It was mentioned that people eat rotten fish thinking that after boiling it will be fine, but it still presents 
negative effects. 
Regarding fatty fish, one fisherman gave a very detailed account: “Both I and my brother came home with 
big fish. My wife did the right thing. She put the fish oil on the bottom, then the fresh fish. She let this boil 
for some time, and then added water. The whole process took from 9 in the morning to 17 in the afternoon 
hours. On the other hand, my sister-in-law put the fish oil on top of the fish and at the same time let the 
water boil with the fish, for only a few hours. The sister-in-law’s family got sick after this. 
It is noteworthy that allergies were one of the health problems that was brought up more often during 
the interviews. The interviewees usually pointed out the problematic species of fish when discussing 
allergies. These are the frequencies that each species was mentioned: 
Table #17: Species responsible for allergies, according to the interviewees 
Bubble fish 3 
Silver catfish 2 
Tigerfish 2 
Dry fish 2 
Bottle fish 1 
Squeaker 1 
Pike 1 
Kapenta 1 
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18. Quality and safety problems reported 
When asked about the quality and safety problems in the fish value chain, most respondents focused, in 
the first place, on the problems they face during storage and then in the second place the problems when 
selling and displaying the product. 
Capture 
1. Disease on the fish found in the King’s pond in Lealui. 
Processing. 
1. Delays in processing by the fishermen. In the words of the interviewee “fishermen don’t really care 
about the fish. They just catch it and leave it there. It is the traders who take care of the fish” (2 
mentions) 
2. Pests (birds, rats, cats, insects) attacking fish in drying racks. (2 mentions) 
3. Lack of inputs, specifically salt 
4. Not gutting the fish 
5. Firewood that produces dark smoke. “Some firewood builds dark smoke and that gets to the fish. 
Mutuya and Mulombe tree give dark smoke. Papyrus and Musheshe are good for smoking.” 
6. If the fish is not dried properly (not being periodically turned) it can be dried poorly. 
7. Lack of transport puts the traders in a difficult position to forcefully process the fish against time 
Transport 
1. Lack of transport, this causes losses and cancelling of orders (3 mentions) 
2. Long distances, this causes fish to go bad (3 mentions). Some places don’t have any supply of fresh 
fish due to this. 
3. Lack of cold transport (3 mentions) 
Storage 
1. Lack of cold storage (11 mentions) 
2. Pests (rats, insects, cats) attack the fish during storage. (10 mentions) 
3. Lack of any shelter whatsoever (exposure to sun and dust, water) (5 mentions) 
4. There is shelter, but it’s not waterproof. (4 mentions) 
5. Fish becomes brittle during storage. 
6. Blackouts disrupting the cold storage 
7. Unstable supply of ice. Around October water levels go down. People who are making ice stop making 
ice. 
Selling and displaying 
1. Lack of any shelter whatsoever (exposure to sun and dust, water) (7 mentions) 
2. Fish overstays due to lack of demand (6 mentions) 
3. Lack of cold displaying (5 mentions) 
4. Customer complaints (2 mentions) 
5. Cancelled orders 
6. Cheating by middlemen. Rotten fish is hidden between good fish 
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Cooking/preparing/consuming 
1. Consumption areas close to toilet areas 
General/Non-specific/undetermined 
1. Pests all along the value chain (flies, rats) 
2. Scarcity of fish is starting to impact quality.  
3. Seasonal shifts on availability also impact the quality and safety of the fish. 
4. Diseases in fish, ignorance whether that fish is safe to enter the value chain or not. 
 
19. What is needed to keep the fish safe? Ways forward/possible 
solutions/best bets 
At the end of the interview, people were asked to give out solutions for the problems discussed in previous 
questions. Again, the focus of people was on the lower ends of the value chain (storage and 
selling/displaying), mainly due to a lack of a cold chain. However, solutions for processing were also a 
group with an important frequency. 
Capture 
1. Treatment for populations of fish with disease (3 mentions) 
2. Provision for a loan for silon nets. 
3. Education on proper fishing methods 
Processing. 
1. Application of insecticide/preservant (seven-seven/sevico/ShumbaTM) (9 mentions) 
2. Salting (2 mentions) 
3. Smoking (2 mentions) 
4. Drying on racks (2 mentions) 
5. Raised drying racks (2 mentions) 
6. Reprocessing: “when fish has overstayed a technique is to dip the fish in salted water, then put the 
fish in the drying rack and fish will become fresh again.” 
7. Fencing the drying racks 
8. Monitor fish processing 
Transport 
1. Cold transport, cooler boxes or access to ice (4 mentions) 
2. Increased access to transport (4 mentions) 
3. Packing processed fish in dry banana leaves 
Storage 
1. Cold storage or ice (18 mentions) 
2. Proper packaging to defend from pests: banana leaves, sacks, double sacks (5 mentions) 
3. Storage in proper, waterproof shelters (5 mentions) 
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4. Rat poison, such as Indoseed (4 mentions) 
5. Rat traps (3 mentions) 
6. Cats (2 mentions) 
7. Fans in storage rooms, to keep flies away  
Selling and displaying  
1. Cold displaying, cold room facilities (14 mentions) 
2. Proper shelter selling points/marketplaces (9 mentions) 
3. Build raised cement stands on marketplaces (8 mentions) 
4. Clean marketplaces (5 mentions) 
5. Packaging fish in plastic bags (4 mentions) 
6. Electrification of selling points/marketplaces (4 mentions) 
7. Technologies to chase away flies (3 mentions) 
8. Application of harmless insecticides in marketplaces (3 mentions) 
9. Running water in marketplaces (3 mentions) 
10. Displaying in boxes or units covered from flies 
11. Cleaning fish with Nshima 
12. Removing dust from fish 
13. Brushing fish 
14. Cleaning fish 
15. Increase frequency of disposal of waste in marketplaces 
16. Construction of latrines in the marketplace. Cleaning such latrines with proper frequency 
17. Clean traders 
18. Expansion of marketplaces 
19. Marketplace exclusive for fish 
20. Construction of a modern market 
21. Expansion of stands 
22. Covering selling surfaces 
General/Non-specific/undetermined 
1. Research and access to a proper insecticide to keep flies away in the whole value chain (2 mentions) 
2. Cash transfers/loans (2 mentions) 
3. Health lessons/Food safety trainings (2 mentions) 
4. Electrifying 
5. Promotion of the fish business 
 
20. Other relevant/interesting findings 
There were 4 mentions of restrictions on eating certain fish because of spiritual beliefs. This was elicited 
when asking about the illnesses caused by fish. As an answer to the same question, some people 
mentioned the restrictions that some churches impose on the consumption of certain fish. However, the 
nature of these restrictions. 
Another interesting quotes from interviewees that do not fit in other places form the report are: 
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- Regarding fish feed: “Fish that feed from grass are not contaminated. Fish that eat mud are not 
all that tasty. Bubble fish eats human waste and also other fish. This is a source of contamination” 
- There are a lot of middle men in the value chain. Sometimes she is even the 4th person in line from 
the fisherman.  
- Opinion from a dry-fish trader on the challenges of the fresh fish market: The business of fresh 
fish is more difficult than dried fish. Fresh fish is very competitive, you need hard negotiation skills, 
you need to go from very early in the morning (04 hours) to the river to get the fish and sell very 
fast because it is only a matter of time when the fish goes bad. Instead, she, as a dried fish trader, 
can keep her fish for 2 to 3 weeks without problems. 
One person mentioned that the suppliers for ShumbaTM or seven/seven was the Department of Fisheries. 
Another mentioned that it was the government.
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21. Appendix: results of hygiene checklist in markets 
 
District  Mongu Kalabo 
 Market Town Lealui 
Central 
Inside 
Central  
Outside Harbour Sefula Kapulanga Mandanga Coneca Yuka Main 
 Date 15-Jul-14 
16-Jul-
14 17-Jul-14 17-Jul-14 17-Jul-14 21-Jul-14 22-Jul-14 25-Jul-14 25-Jul-14 23-Jul-14 23-Jul-14 
Cleaning frequency  
(per day) Never 
2 -5 
times 
More than  
5 times Never Never Once Once Once Once 2 -5 times Once 
Source of water Tap Borehole Tap Tap Tap River Tap Borehole Borehole Tap Tap 
Cleaning agents None None None None None None None Bleach None None None 
Roof                       
Electricity                       
Cold display                       
Running water                       
Hot water                       
Protection from sun                       
Area is clean                       
Impervious materials                       
Visibility for consumer                       
Fish is clean                       
Waste secluded                       
Clean clothing & shoes                       
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District  Mongu Kalabo 
 Market Town Lealui 
Central 
Inside 
Central  
Outside Harbour Sefula Kapulanga Mandanga Coneca Yuka Main 
 Date 15-Jul-14 
16-Jul-
14 17-Jul-14 17-Jul-14 17-Jul-14 21-Jul-14 22-Jul-14 25-Jul-14 25-Jul-14 23-Jul-14 23-Jul-14 
Protective clothing                       
No wounds/illnesses                       
Clean hands                       
Latrines are present                       
Workers not eating, etc.                       
Clean storage                       
Food grade containers                       
Covered product                       
Cold storage                       
Display exclusive for fish                       
Ice is used for storage                       
Ice appears of good 
quality   N/A     N/A N/A     N/A N/A N/A 
Total Yes 5 10 11 9 4 9 8 7 8 11 9 
Total Some 9 2 2 2 1 8 6 3 4 7 5 
Total No 10 11 11 13 18 6 10 14 11 5 9 
N/A 0 1 0 0 1 1 0 0 1 1 1 
            
No            
Partial            
Yes            
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District  Senanga Lukulu 
 Market Main – Fresh Main - Dry Marana Camp Harbour Old New 
 Date 29-Jul-14 29-Jul-14 28-Jul-14 2-Aug-14 2-Aug-14 2-Aug-14 
Cleaning frequency  
(per day) Once 2 -5 times 
Less than 
once Never 2 -5 times Once 
Source of water Tap Tap River River Tap Tap 
Cleaning agents Detergent None None None None Detergent 
Roof             
Electricity             
Cold display   N/A         
Running water             
Hot water             
Protection from sun             
Area is clean             
Impervious materials             
Visibility for consumer             
Fish is clean             
Waste secluded             
Clean clothing & shoes             
Protective clothing             
No wounds/illnesses             
Clean hands             
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District  Senanga Lukulu 
 Market Main – Fresh Main - Dry Marana Camp Harbour Old New 
 Date 29-Jul-14 29-Jul-14 28-Jul-14 2-Aug-14 2-Aug-14 2-Aug-14 
Latrines are present             
Workers not eating, etc.             
Clean storage             
Food grade containers             
Covered product             
Cold storage   N/A         
Display exclusive for fish             
Ice is used for storage   N/A         
Ice appears of good 
quality N/A N/A   N/A N/A N/A 
Total Yes 8 9 4 5 14 14 
Total Some 2 3 2 2 2 4 
Total No 13 8 18 16 7 5 
N/A 1 4 0 1 1 1 
       
No       
Partial       
Yes       
 
